Background: Many children aged 9-12 appear to have low levels of fundamental movement skills (FMS). Physical education (PE) is important because PE-teachers can teach children a variety of FMS and can influence PE-motivation. However, declined levels of PE-motivation are reported in the final grades of elementary school. Therefore, more insight in the relations between PE-motivation and FMS is needed. Purposes: In the first phase, instruments to measure the satisfaction of basic psychological needs (competence, autonomy, classmate relatedness and teacher relatedness) and PE-motivation (autonomous and controlled) in 9-12-year-old children were developed and validated. The purpose of the second phase was to examine the influence of basic psychological needs on PE-motivation, the influence of PE-motivation on locomotor skills, object control skills and balance skills, and the direct influence of basic psychological needs on FMS for boys and girls aged 9-12. Participants and data collection: In the first phase, 172 children (82 boys, 90 girls, M ¼ 10.72 years + 0.77) filled out questionnaires assessing the satisfaction of their basic psychological needs and motivation for PE. Forty-eight children completed the questionnaires again 4 weeks later. In the second phase, a total of 138 children (66 boys, 72 girls, 10.8 years + .79) (three schools from phase 1 and one new school) participated. Children from the new school also completed the questionnaires and all children conducted the subtest for speed and agility, upper limb coordination and balance of the Bruininks-Oseretsky Test of Motor Proficiency 2. Data analysis: In phase 1, linear weighted Kappa's and the Mokken Scale Program for polychotomous items were used to test reliability and validity. In phase 2, Pearson's correlations and multiple linear regression analyses were performed to examine the relations. Findings: Regarding phase 1, all subscales were reliable and the validity was considered moderate to strong except for the autonomy subscale, which was not reliable and valid. With respect to phase 2, all basic psychological needs, except autonomy among girls, had moderate to strong correlations with autonomous PE-motivation. Teacher relatedness was the most important predictor for boys and girls, while the second predictor was classmate relatedness for boys and competence for girls. No positive significant relations between basic psychological needs and FMS and between PEmotivation and FMS were found. In contrary, moderate but negative relations between teacher relatedness and balance skills and between autonomous PEmotivation and balance skills were found for boys.
Introduction
Many children aged 9 -12 from different countries appear to have low levels of fundamental movement skills (FMS) proficiency (Erwin and Castelli 2008; Goodway, Robinson, and Crowe 2010; Hardy et al. 2012; Spessato et al. 2013 ). The mastery of FMS, including locomotor skills (i.e. moving the body from one location to another like running and jumping), object control skills (i.e. transportation or interception of objects such as throwing and kicking) and balance skills (i.e. control over the body in stationary and moving positions), is important because FMS are the foundation for more advanced movement sequences (Kalaja et al. 2009 ) and facilitate successful participation in physical activities (PA) (Stodden et al. 2008; Vandorpe et al. 2012) . In an Australian study of 1280 children (11 -12 years), 66% of the boys and 96% of the girls showed low competence levels in six or all seven tested FMS (four locomotor skills and three object control skills) (Hardy et al. 2012) . In an American study of 180 students (9 -12 years), many children were indicated as incompetent (i.e. a score below 2 on a 4-point scale) in a basketball task (58%), a balance task (44%) and an overhand throwing task (44%) (Erwin and Castelli 2008) . According to the study of Spessato et al. (2013) among 1248 Brazilian children (3 -10 years), 69% of the boys and 82% of the girls performed below the norms of the Test of Gross Motor Development 2 (Ulrich 2000) . Regarding gender differences in FMS proficiency, boys outperformed girls in object control skills, whereas no differences were found in locomotor skills (Goodway, Robinson, and Crowe 2010; Hardy et al. 2012; Lubans et al. 2010; Spessato et al. 2013) . Regarding balance skills, Vandorpe et al. (2010) found significantly better test scores for girls, whereas Okely, Booth, and Chey (2004) found no gender differences.
In order to develop a broad range of FMS, children should be offered multiple PA experiences in elementary school years (Hardy et al. 2012 ). An important setting is Physical Education (PE), whose primary goal is teaching children a wide variety of FMS by offering supportive environments (Kirk 2005 ) and opportunities to practice (Ericsson, Krampe, and Tesch-Römer 1993) . Furthermore, children need to be motivated and engaged in activities in order to develop new skills in school settings (Reeve 2012; Reeve et al. 2004) . However, several studies have shown that levels of PE-motivation and enjoyment are declining between grades 4 and 6 (Prochaska et al. 2003; Xiang, McBride, and Guan 2004) .
To explore the relation between PE-motivation and FMS Self-Determination Theory (SDT) (Deci and Ryan 1985) can be a valuable framework. According to SDT, two constructs of motivation can be distinguished, namely autonomous motivation (i.e. engaging in activities because of internalized reasons such as fun) and controlled motivation (e.g. engaging in activities because of externalized reasons like receiving rewards) (Haerens et al. 2010) . So far, only a small number of studies have examined the relation between PE-motivation and FMS. In these studies among adolescents, weak associations were found between autonomous PE-motivation and gymnastic performances (r ¼ .26) (Boiché et al. 2008 ), balance skills (r ¼ .20), and locomotor skills (r ¼ .15) (Kalaja et al. 2009 ).
Furthermore, SDT distinguishes three basic psychological needs; the need for competence (i.e. feelings of effectiveness when trying to master a task), autonomy (i.e. feeling a sense of psychological freedom when carrying out activities) and relatedness (i.e. feeling meaningfully connected to others), which need to be supported in order to initiate or persist in positive behavior during PE (Deci and Ryan 1985; Van den Berghe et al. 2014) . Multiple studies in secondary PE have reported moderate to strong associations between perceived competence and autonomous PE-motivation (r ¼ .32-.66), weak to strong associations between autonomy and autonomous PE-motivation (r ¼ .22-.49) and moderate to strong associations between relatedness and autonomous PE-motivation (r ¼ .37-.60) (Cox, Smith, and Williams 2008; Ntoumanis 2005; Ntoumanis 2003, 2005) . Furthermore, Cox, Duncheon and McDavid (2009) reported a strong association between feelings of relatedness with the teacher and autonomous PEmotivation (r ¼ .73) and a weak association between feelings of relatedness with classmates and autonomous PE-motivation (r ¼ .23). In conclusion, multiple studies in secondary PE showed moderate to strong relations between basic psychological needs and autonomous PE-motivation (Cox, Smith, and Williams 2008; Ntoumanis 2005; Standage, Duda, and Ntoumanis 2003 ) and a few studies reported weak relations between autonomous PE-motivation and FMS (Boiché et al. 2008; Kalaja et al. 2009 ). However, little is known about these relations in elementary school children. Vallerand, Fortier, and Guay (1997) proposed a motivational sequence in which basic psychological needs influence motivation, and motivation leads to affective (e.g. enjoyment), cognitive (e.g. concentration) and behavioral (e.g. FMS) outcomes, which contribute to children's learning in school (Jang, Reeve, and Deci 2010; Reeve et al. 2004 ). However, in PE perceived competence might not only indirectly influence FMS proficiency via autonomous PE-motivation as stated by Vallerand's motivational sequence, but also directly. When children grow up they learn to compare more accurately their own performances with those of classmates and as a result the relation between feelings of competence and FMS proficiency becomes stronger (Stodden et al. (2008) . Studies of Kalaja et al. (2009) and Barnett et al. (2008; reported weak to moderate direct associations between perceived competence and locomotor skills (r ¼ .22 -.35 ) and between perceived competence and object control skills (r ¼ .14-.46). No previous studies analyzed associations between the need for autonomy and FMS and the need for relatedness and FMS, because these basic needs were assumed to be of less importance in relation to FMS proficiency (Kalaja et al. 2009 ).
As elementary school is a crucial period for the development of FMS proficiency (Hardy et al. 2012; Stodden et al. 2008) , the first aim of this study was to examine Vallerand's motivational sequence (the influence of basic psychological needs on PE-motivation and the influence of PE-motivation on locomotor skills, object control skills and balance skills) and the direct influence of the basic psychological needs on FMS for boys and girls aged 9 -12 (Figure 1 ). PE-teachers can use this information to optimally support basic psychological needs in order to influence levels of PE-motivation and FMS proficiency in children. It was hypothesized that the need for competence would relate both directly and indirectly to the three FMS while the other basic psychological needs were expected to only be indirectly linked (via autonomous PE-motivation) to FMS. The relations are explored separately for boys and girls because of expected gender differences in object control skills and possibly balance skills, which might be partly explained by a difference in PA preference (Spessato et al. 2013) . As a result, it was hypothesized that basic psychological needs and motivation for PE would play a different role in the prediction of FMS proficiency in boys and girls.
The second aim of this paper was the development and validation of the instrumentation of measuring the satisfaction of basic psychological needs and PE-motivation in children aged 9 -12. This phase was necessary because the existing instrumentation was only used and validated in adolescent and adult populations in other countries (Aelterman et al. 2012; Vlachopoulos and Michailidou 2006; Wilson et al. 2006 ). The two aims of this study were addressed within two phases. The first phase describes the development and validation of the measuring instruments and the second phase describes the examination of the direct and indirect relations among basic psychological needs, PE-motivation and FMS.
Method

Phase 1
Participants Three samples were used in order to validate two questionnaires. The first sample consisted of 12 Dutch children (8 girls and 4 boys, M ¼ 9.4 years+1.2) to test the linguistic complexity of the questionnaires in a pilot study. To study the measurement properties of the adapted questionnaires, a second sample of 216 children from grades 4 and 5 of four elementary schools in the city of Groningen, The Netherlands, was invited to participate. Forty-four children were excluded because of lacking permission from parents or missing data points. Therefore, the data of 172 children (82 boys and 90 girls, M ¼ 10.72 years+0.77) were analyzed. Finally, to perform test -retest analysis, 58 children from one elementary school were invited to fill out the questionnaires a second time. Ten children were excluded because of lacking permission from parents or missing values in the data, resulting in a final sample of 48 children (22 boys and 26 girls; M ¼ 10.69 years+0.72). The selection of schools was based on the presence of a PE-specialist and the social economic status (SES) of the neighborhood. One school was located in a high SES neighborhood, two schools in average SES neighborhoods and one school in a low SES neighborhood according to Statistics Netherlands (2011a Netherlands ( , 2011b . Written informed consent was obtained from the parents or caregivers prior to data collection. The Ethics Committee of the Center of Movement Sciences from the University Medical Center Groningen, University of Groningen, approved this study.
Measurements
Basic psychological needs. There are two questionnaires to assess the satisfaction of the needs for competence, autonomy and relatedness in PE, namely the Basic Psychological Figure 1 . Examined relations between the basic psychological needs, motivation for physical education (PE) and Fundamental Movement Skills. An adapted model based on the Self-Determination Theory (Deci and Ryan 1985) .
Needs in Exercise Scale (BPNES) (Vlachopoulos and Michailidou 2006) and the Psychological Need Satisfaction in Exercise Scale (PNSES) (Wilson et al. 2006) Leeuw, Borgers, and Smits (2004) , questionnaires for children aged 7 -12 should not contain complex or abstract wording because children tend to interpret words literally. Some items from the PNSES were found to be more complex compared to the BPNES because of the length and formulation of the sentences. Questions were also raised about the generalizability of the autonomy subscale of the PNSES because choice is reflected in many of its items (McDonough and Crocker 2007) . Therefore, the BPNES questionnaire was used as a starting point to develop a new questionnaire suitable for children aged 9 -12 in a PE-context.
All 12 items of the original BPNES questionnaire were included. Because of expected differences between relations with the teacher and relations with classmates (Cox, Duncheon, and McDavid 2009) , the 4 items of the original relatedness subscale were included twice (4 teacher relatedness items and 4 classmate relatedness items) resulting in a total of 16 items. Subsequently, in an attempt to strengthen the current BPNES subscales, additional items from the PNSES, which seemed to complement the BPNES items were included, namely two competence items (e.g. 'I feel like I am capable of doing even the most challenging activities'), three autonomy items (e.g. 'I feel free to choose which activities I participate in') and one relatedness item focusing on the teacher ('I feel attached to my PE-teacher because he/she accepts me as I am'). Finally, 6 PE-teachers were asked to check the questions in the different subscales and to add items they thought were missing in the subscales. Based on discussions with these 6 PE-teachers and literature findings, two new items, one for teacher relatedness ('I feel my PE-teacher gives everyone the same opportunities') (Sarrazin et al. 2006; Skinner and Belmont 1993) and one for classmate relatedness ('I feel attached to my classmates because we accept each other') (Cox, Duncheon, and McDavid 2009) were included. All items follow the stem: 'During the PE class . . . .' Responses were provided on a 5-point Likert-scale ranging from 1 (not agree at all) to 5 (very strongly agree). After all additions the new Competence Autonomy classmate-Relatedness and teacher-Relatedness Scale (CARR Scale) consisted of four subscales, that is, competence, autonomy, classmate relatedness and teacher relatedness, including a total of 24 items.
Motivation. An adapted version of the Behavioral Regulations in Physical Education Questionnaire (BRPEQ) of Aelterman et al. (2012) was used to measure autonomous and controlled motivation in PE. Eight items for measuring autonomous motivation and eight items for measuring controlled motivation were included. The original amotivation items were excluded because of the difficulty of the reversed answers for children aged 9 -12 (De Leeuw, Borgers, and Smits 2004). The 16 remaining items follow the stem: 'I participate in Physical education because . . . ' and include items such as ' . . . I think it's important' (autonomous motivation) and ' . . . I will feel guilty if I don't' (controlled motivation). Children were asked to report their responses on a 5-point Likert-scale ranging from 1 (not agree at all) to 5 (very strongly agree).
Procedure
Adaptations in the formulation of the items were needed because of the linguistic complexity for children aged 9 -12 and because of language differences between Flemish and Dutch in case of the BRPEQ. First, two researchers and two assistants modified the items followed Physical Education and Sport Pedagogyby an evaluation of the intelligibility of the items by two lecturers in primary educational sciences. Finally, linguistic adjustments were made in a pilot study among 12 Dutch children aged 9 and 10 years. Questions that either took more than average time to answer were interpreted in the wrong way or were experienced as difficult were adjusted. The term 'relationship' was therefore changed into 'get along with . . . ,' and some questions were extended with examples: 'The way I exercise is the way I want to, for example I can choose my pace or level. ' In order to measure reliability and validity, 172 children were asked to fill out the questionnaires in the classroom under the supervision of a researcher and two assistants. One of the assistants gave a brief introduction, which has been laid down in a protocol, and used the first question as an example. Children started filling out the questionnaires at their own pace. They were allowed to ask questions after raising their hands. Questions were answered according to a protocol, which indicated standard explanations and examples for every item. On average the measurements took about 30 -40 minutes. In order to measure test -retest reliability, the questionnaires were re-administrated in the second sample, using the same protocol at the same time and setting exactly 4 weeks later. The time interval of 4 weeks has been chosen because it was assumed that children would not remember their first responses and minor changes in overall PE-motivation would have occurred.
Data analysis
First, linear weighted Kappa's were calculated in the subsample of 48 children to analyze test -retest reliability (Terwee et al. 2007) . Linear Weighted Kappa's . .21 were interpreted as fair (Landis and Koch 1977) . Second, the Mokken Scale Program for polychotomous items (MSP, Word version 5.0) was used to identify a set of interrelated items by calculating a scalability coefficient H. The H coefficient can be interpreted as weak (H between .30 and .40) , moderate (H between .40 and .50) and strong (H greater than .50) (Sijtsma, Debets, and Molenaar 1990) . Because of the multidimensional data including competence, autonomy, classmate relatedness and teacher relatedness items, a procedure recommended by Meijer and Baneke (2004) was used. In this procedure, a search for scales was initiated increasing the value of H from .05 to .55 in increments of .05 until reliable scales above H ¼ .30 were obtained. The internal consistency of each scale is expressed with Rho. Rho . .70 indicates a reliable scale (DeJong and Molenaar 1987) .
Phase 2
Participants
The participants were recruited from four elementary schools, grades 5 and 6 (aged 9 -12 years) in the city of Groningen, The Netherlands. The schools were the same as in phase 1, except for the test -retest school, which was replaced by another school. A total of 71 children were excluded because of lacking permission to participate or missing data points. Therefore, data of 138 children (66 boys and 72 girls, M ¼ 10.8 years+0.79) are included in this study. All participating schools offer two hours of PE per week taught by a specialized PE-teacher in coeducational PE-classes. Similar as in phase 1, active written informed consent was obtained from the parents or caregivers prior to data collection. The Ethics Committee of the Center of Movement Sciences from the University Medical Center Groningen, University of Groningen, approved this study.
Measurements
Basic psychological needs and motivation. The new CARR Scale was used to measure the satisfaction of the basic psychological needs and the adapted BRPEQ (Aelterman et al. 2012 ) was used to measure autonomous and controlled motivation. Measurement properties of both questionnaires were tested before the use in phase 2 and are presented in the result section of phase 1. For an overview of the items, see Appendices 1 and 2.
Fundamental movement skills. Three subtests of the Bruininks-Oseretsky Test of Motor Proficiency 2 (BOT-2) (Bruininks and Bruininks 2005) were used. The psychometric qualities of the BOT-2 test are sufficient with a test -retest reliability of .85 and an inter-rater reliability for all subtests above .98 (Bruininks and Bruininks 2005) . Furthermore, three validity studies showed strong support for adequate construct validity of the BOT-2 (Deitz, Kartin, and Kopp 2007) . Locomotor skills (e.g. running and hopping) were assessed with the speed and agility test, object control skills (e.g. throwing and catching) were measured with the upper limb coordination test and balance skills were assessed with the balance skill test. For an overview of the measured items in the three subtests, see Appendix 3. Raw scores on each test-item were converted into point scores and all point scores per subtest were added to calculate a total point score (range point scores: locomotor skills: 0 -52, object control skills: 0 -39, balance skills: 0 -37). The body mass index (BMI) of each child was calculated (weight/(height)2, because of possible relations between FMS and BMI (Okely, Booth, and Chey 2004) .
Procedure
The procedure regarding the questionnaires has been described in phase 1. After filling out the questionnaires, levels of FMS proficiency were assessed at multiple test stations in the gymnasium during two PE-classes. At every station a trained examiner administered testitems of a specific subtest in groups of not more than five children, who were asked to move along all the stations. The period between the completion of the questionnaire and execution of the movement tests ranged between 4 weeks and 12 weeks. However, three of the four schools were tested within 10 weeks.
Data analysis
Statistical analyses were conducted using SPSS for Windows, version 22.0 and the significance level was set at .05. First, descriptive statistics were calculated for all basic psychological needs, PE-motivation and FMS variables. Second, independent t-tests were performed on all variables (i.e. competence, autonomy, classmate relatedness, teacher relatedness, autonomous motivation, controlled motivation, locomotor skills, object control skills and balance skills) to compare mean values between boys and girls. Third, Pearson's correlations were conducted to examine relations among all variables. Also, Pearson correlations with BMI were calculated, because of possible relations with BMI (Okely, Booth, and Chey 2004) . Correlations of r ¼ .10 were interpreted as weak, r ¼ .30 as moderate and r ¼ .50 as strong associations (Field 2009 ). Fourth, multiple linear regression analyses were performed on variables with significant correlations (McDonald 2014) . Primarily, the influences of basic psychological needs (i.e. independent variables) on PE-motivation (i.e. dependent variables) were analyzed. The basic psychological needs were simultaneously included in the regression model because SDT assumes that all basic psychological Physical Education and Sport Pedagogyneeds co-exist (Edmunds, Ntoumanis, and Duda 2006) . Second, the influence of PE-motivation (i.e. independent variables) on FMS (i.e. dependent variables) was calculated. Finally, the direct influence of the basic psychological needs (i.e. independent variables) on FMS (i.e. dependent variables) was identified. When FMS were significantly correlated with BMI, the regression analyses were checked for BMI. Fifth, to test whether autonomous and controlled motivation for PE mediate the relation between the basic psychological needs and FMS, the following criteria were taken into account: (1) the predictor variables (basic psychological needs) are significantly associated with the outcome variables (FMS); (2) the predictor variables are significantly associated with the mediating variables (PEmotivation); (3) the mediating variables are associated with the outcome variables and (4) the addition of the mediator variables in the total model reduces the relation between the predictor variables and the outcome variables to a non-significant value (Baron and Kenny 1986) . To test the significance of the mediation effect, the Sobel test recommended by Baron and Kenny was performed. The Sobel test is significant if the strength of the association between the predictor variable and the outcome variable is significantly smaller when the mediating variable is included, indicating an indirect pathway. Because the direction of the associations was expected to be positive, mediation analysis was only performed when positive significant associations had been found.
Results
Phase 1
Basic psychological needs (CARR Scale) Linear Weighted Kappa's for all 24 items of the CARR Scale ranged between .21 and .60 and therefore no items were excluded. Furthermore, Mokken Scale analysis resulted in five subscales. Regarding competence, two items were excluded (e.g. 'I feel I made a lot of progress in relation to the goal I wanted to achieve this year'), remaining four items in the competence scale with a scalability H of .55 and Rho ¼ .81. Concerning autonomy, three items were excluded including 'the way I exercise is the way I want to.' This resulted in two autonomy subscales containing only two items per scale with scalabilities H of .47 and .46 and internal consistencies of, respectively, .61 and .63. Analysis of the four autonomy items together showed a scalability H of .38 and Rho ¼ .67. Regarding, classmate relatedness, the item 'I feel attached to my classmates because we are looking after each other' was excluded. The remaining classmate relatedness subscale consisted of four items with a scalability H of .58 and Rho ¼ .82. The fifth scale, teacher relatedness, contained six items (no items were excluded) with a scalability H of .64 and an internal consistency of Rho ¼ .89. Therefore, the final CARR Scale consisted of four subscales, that is, competence, autonomy, classmate relatedness and teacher relatedness, and contained a total of 18 items (Appendix 1). All subscales were valid (scalability ≥ .40) and reliable (Rho ≥ .70) except for the autonomy subscale (scalability .38 and Rho .67).
Motivation (adapted BRPEQ)
Linear Weighted Kappa's ranged between .08 and .59 for autonomous motivation and between .15 and .69 for controlled motivation. Therefore, two items were deleted including 'because I otherwise get criticized by my classmates' (controlled) and 'because this PEclass is personally important to me' (autonomous). Mokken Scale Analysis resulted in two subscales. The first subscale, autonomous motivation, consisted of seven items, with a scalability H of .51 and internal consistency of Rho ¼ .87. The second subscale, controlled motivation, consisted of five items (two items were excluded 'because I feel guilty if I don't' and 'because I have to prove myself to others') with a scalability H of .42 and Rho ¼ .72. Finally, the adapted BRPEQ consisted of 12 items with valid and reliable subscales for autonomous PE-motivation and controlled PE-motivation. (For an overview of the items see Appendix 2.)
Phase 2
Descriptive statistics Descriptive statistics for all variables are presented in Table 1 . On average, children experienced a good relationship with their classmates, a positive relationship with their teacher and felt somewhat competent in successfully performing different PE tasks. However, they did not perceive a lot of autonomy during PE-lessons. Furthermore, children were autonomously motivated for PE and scored well above the mathematical midpoint on locomotor skills, object control skills and balance skills. The t-tests revealed that boys scored significantly higher on perceived competence where girls scored significantly higher on balance skills. No gender differences were found for object control skills and locomotor skills.
Correlations among basic psychological needs, PE-motivation and FMS proficiency
In Table 2 (A and B), the results of Pearson's correlations for boys and girls are presented. Moderate to strong correlations (r ¼ .30-.64) were found between all basic psychological needs and autonomous PE-motivation for both boys and girls, except for a weak correlation with autonomy for girls (r ¼ .25). No significant correlations were found between basic psychological needs and controlled PE-motivation, between PE-motivation and locomotor skills, between PE-motivation and object control skills and between basic psychological needs and FMS for both boys and girls. However, a weak correlation between the need for autonomy and object control skills was found for girls (r ¼ .25). Physical Education and Sport Pedagogy 
Relationships between PE-motivation and FMS proficiency
The only significant correlation between autonomous PE-motivation and each of the three FMS was the correlation between autonomous PE-motivation and balance skills for boys. No significant correlations were found between controlled PE-motivation and the three FMS. Therefore, regression analysis was only performed with these variables. The analysis showed that autonomous PE-motivation was a negative significant predictor of balance skills for boys (B ¼ 21.30, p ¼ .00) and explained 12.9% of the variance in balance skills (Table 4) . Relationships between basic psychological needs and FMS proficiency For boys, only the need for teacher relatedness was significantly but negatively correlated with balance skills. No other correlations between basic psychological needs and any of the three FMS were found. The multiple linear regression analysis indicated that the need for teacher relatedness was a negative significant predictor of balance skills (B ¼ 21.25, p ¼ .01), which explained 12.5% of the variance. The total model including all basic psychological needs explained 16.2% of the variance in balance skills (Table 5) . For girls, the need for autonomy was significantly positively correlated with object control skills. No other correlations were found between basic psychological needs and proficiency in the three FMS. The regression analysis showed that the need for autonomy was not a significant predictor of object control skills after including all basic psychological needs in the model (B ¼ .95, p ¼ .08). This model explained 8% of the variance of object control skills in girls (Table 6) .
Because of missing relations with FMS proficiency, none of the variables met the criteria for mediation. Therefore, no mediation analyses were performed.
Discussion
Phase 1
The second aim of this study was to validate the CARR Scale and the adapted BRPEQ for children aged 9 -12 years. With regard to the CARR Scale, the subscales for competence, classmate relatedness and teacher relatedness are considered strong scales. However, the combined subscale for autonomy turned out to be a weak scale with a scalability H of .38 and Rho of .67. According to the study of McDonough and Crocker (2007) , many choice-related items in the questionnaire can result in measurement issues if the respondents participate in a context with a clear leader such as the PE-teacher. The PE-teacher makes already a lot of conditional decisions often based on the nature of the activities offered, thereby limiting the feeling of autonomy in children. During the development of the CARR Scale items such as 'the way I exercise is the way I want to' were included. However, because of low reliability and validity of these items the final combined subscale only contained choice-related items. These items can result in limited variance because children might interpret the autonomy items too literally (De Leeuw, Borgers, and Smits 2004) . Based on this validation study, it is recommended to examine autonomy in the actual context by observations or to develop and use a context-specific autonomy subscale in future studies. However, to get a general idea of the construct and its relations with the other variables in this study, the subscale was applied in the second phase. Though, the results in the next phase were interpreted with caution.
Regarding the measurement of motivation in PE, this study shows that the autonomous motivation subscale is a strong and reliable scale and the controlled motivation subscale is a moderate and reliable scale for children aged 9 -12.
Phase 2
The first aim of the study was to examine the influence of basic psychological needs on motivation and the influence of motivation on locomotor skills, object control skills and balance skills (Vallerand's motivational sequence) and the direct influence of the basic psychological needs on FMS for boys and girls aged 9 -12.
Relationships between basic psychological needs and PE-motivation The finding that basic psychological needs were moderately to strongly associated with autonomous PE-motivation, except the need of autonomy for girls, is in line with previous SDT research (Cox, Smith, and Williams 2008; Ntoumanis 2005; Standage, Duda, and Ntoumanis 2005) and confirms this part of the theory for 9 -12-year-old children. The exception for the autonomy subscale could be explained by biased results due to the use of the weak subscale. In this study, the strongest relation was found between teacher relatedness and autonomous PE-motivation for both boys and girls. Previous studies in PE often examined the need for competence and found strong associations with autonomous PEmotivation (Kalaja et al. 2009; Ntoumanis 2005) . However, a few other studies also found the highest correlations between the need for relatedness and autonomous motivation in PE settings (Cox, Duncheon, and McDavid 2009; Cox, Smith, and Williams 2008; Standage, Duda, and Ntoumanis 2003) . The finding that perceived competence is a significant predictor of autonomous PE-motivation for girls might result from the fact that their perceived competence levels were lower which possibly results in a stronger need for competence. Previous studies also reported lower perceived competence levels in PE for girls compared to boys (Lyu and Gill 2011; Slingerland et al. 2014) . The finding that classmate relatedness is a significant predictor of autonomous PE-motivation for boys is possibly related to their preferences for team sports (Rose and Rudolph 2006) . Children have to work together as a team and good relations between classmates can be important for the motivation to play games.
Relationships between PE-motivation and FMS proficiency
No significant positive relations between autonomous PE-motivation and FMS proficiency were found in this study. Children scored well above the mathematical midpoint on Physical Education and Sport Pedagogyautonomous PE-motivation regardless of their level of FMS proficiency. It is possible that children did not take the level of their FMS proficiency into account while filling out the motivation questionnaire. An explanation could be found in the assessment of overall motivation for PE in this study instead of the motivation for specific FMS. This might also be influenced by the fact that Dutch PE-teachers are more focused on fun than on FMS development in PE (Van Weerden, Van der Schoot, and Hemker 2008) . Therefore, it is possible that children do not link their motivation for PE to their FMS proficiency but link their motivation for PE to their basic psychological needs. Nevertheless, most children scored their level of autonomous PE-motivation well above the mathematical midpoint with teacher relatedness as an important influence. This finding suggests that PE-teachers are able to support autonomous PE-motivation of most of the children irrespective of their FMS proficiency. Another possibility for the missing relations between PE-motivation and FMS is the assessment of FMS by the BOT-2. Although Cools et al. (2009) refer to it as an FMS test, the BOT-2 does not claim to measure the domains 'locomotor' and 'object control' skills. Therefore, it is possible that these domains were not fully measured. Besides, the BOT-2 is a product measure (i.e. focusing on the outcome such as the number of successful attempts), while a process measure (i.e. focusing on the proficiency of the performance) (Morgan et al. 2005) might have resulted in different conclusions. In future research, it is important to take both process and product measures for FMS into account.
Contrary to expectations, a negative relation between autonomous PE-motivation and balance skills was found for boys. Kalaja et al. (2009) reported that in terms of coordination, static balance skills could be considered as less complex compared to locomotor and object control skills. According to Scully and Clarke (1997) , boys have a preference for complex sport tasks. The motivated boys might have felt less challenged, bored or impatient to perform the balance tasks in this study, which could have influenced their test scores negatively. This result implies that autonomous motivation for PE is not always related to higher levels of FMS proficiency.
Relationships between basic psychological needs and FMS proficiency
Regarding the relationships between basic psychological needs and FMS proficiency, no significant relations were found between perceived competence and FMS proficiency for boys and girls. This is in contrast with previous studies, which reported a positive correlation between perceived competence and FMS tests (Barnett et al. 2008 (Barnett et al. , 2011 Kalaja et al. 2009 ). During children's development, they become more capable of accurately comparing their FMS proficiency with classmates, which results in stronger correlations between perceived competence and FMS proficiency (Stodden et al. 2008) . The missing relation in the current study might be explained by the Dutch Physical Education system. PE-teachers in the Netherlands can develop their own PE-curricula and although FMS mastery is stated to be one of two core objectives in Dutch elementary PE (Stichting Leerplanontwikkeling 2006). Dutch PE-teachers consider positive and fun experiences in sport even more important (Van Weerden, Van der Schoot, and Hemker 2008) . It is possible that because of the focus on fun in PE, teachers do not confront children with their actual FMS proficiency. In addition, FMS skills are not assessed in most of the Dutch elementary schools. Therefore, children are not supported in acquiring a realistic view of their FMS proficiency. Despite different FMS levels, most of the children in the current study feel somewhat competent in performing PE-activities. Again, the lack of relationship between perceived competence and FMS could be a consequence of using the BOT-2. It is possible that children relate their feelings of competence to the process (e.g. technique) rather than the product (e.g. successful scoring). Therefore, a more process-oriented measure for FMS might have resulted in different findings.
As expected, none of the other basic psychological needs were predictors of FMS proficiency, except for teacher relatedness, which negatively predicted balance skills for boys. A significant but weak relation was found between the need for autonomy and object skills for girls; however, these results could not be interpreted properly due to the use of the weak subscale. In previous studies, these basic psychological needs were only examined in direct relation with motivation (Cox, Smith, and Williams 2008; Ntoumanis 2005; Standage, Duda, and Ntoumanis 2005) and not linked to FMS proficiency. This study confirms the absence of a positive link. Because of the lack of relations with FMS proficiency, no mediation analyses were performed.
Strengths and limitations
Strengths of this study include the application of the SDT framework for 9 -12-year-old boys and girls, a younger population compared to previous research in the context of PE. In this study, existing measuring instruments were adapted to make it possible to further examine and monitor motivational processes in this younger age group. Another strength of this study is the analysis of the need for relatedness separately for the teacher and classmates, which gives more details about the motivational process. This study confirms the previous findings of Cox, Duncheon and McDavid (2009) in which the relationship with the PE-teacher is more important for autonomous PE-motivation than the relationship with other classmates in this age group.
However, some limitations of this study need to be considered as well. A first limitation of this study is the marginal internal consistency of the autonomy subscale. Therefore, it is possible that not the whole concept of autonomy was measured. Improvements in the assessment of autonomy, which might entail other methods like observations, should be investigated further. Second, results of this study indicate that the assessment of motivation for PE might be too general to find relations between motivation and FMS proficiency for 9 -12-year-old children. Third, as mentioned in the discussion, the BOT-2 might not capture the entire concepts of object control skills and locomotor skills. The use of both process and product measures of FMS in future research is recommended. Finally, the time interval between the administration of the questionnaires and the execution of the BOT-2 was at most three months and might have resulted into changes in FMS scores. However, based on the norm references of the BOT-2 test (Bruininks and Bruininks 2005) , which are divided into half-year periods, the impact of these changes is assumed to be minor especially because no specific FMS training was provided within this time interval.
Conclusion
The present study extends the body of research of SDT in relation to FMS in the field of elementary PE. The study confirms the importance of the satisfaction of basic psychological needs in the prediction of autonomous PE-motivation for 9 -12-year-old boys and girls, especially the relation with the teacher. However, the need for classmate relatedness seems to be an important predictor of autonomous PE-motivation for boys while for girls the need for competence has more influence. Although all needs should be supported by the PE-teacher, it is important for teachers to be aware of the different impact of the needs on autonomous PE-motivation for boys and girls. With this information, the teacher has an opportunity to better align its strategies to the specific needs of boys and girls. Furthermore, no positive significant relations between basic psychological needs and levels of FMS proficiency and between PE-motivation and levels of FMS were found. It seems that Dutch children link their autonomous motivation for PE with the satisfaction of their basic psychological needs and not with their levels of FMS proficiency. A positive aspect of the lacking relationships with FMS is that PE-teachers seem to be able to autonomously motivate children for PE regardless of the proficiency of adequate FMS levels. Further research should examine the link between basic psychological needs, motivation for specific sport skills and FMS.
